Abstract: Contactless payment is a revolutionary innovation in transaction payments. Little is known, however, about what shapes consumers' willingness to use this method. This study investigates the antecedents of consumer intention to pay using contactless credit cards, along with relationships among these antecedents. Based on the technology acceptance model and innovation diffusion theory, eight variables (usefulness, ease of use, perceived behavioural control, compatibility, perceived risk, trust, personal innovativeness, and consumer involvement) are proposed to analyse consumer decisions to pay using contactless credit cards. The model was evaluated using survey data from 246 consumers in Taiwan. The results indicate that compatibility and perceived risk are key determinants of consumers' use intention to pay by contactless credit cards. However, consumers do not appear to consider the main constructs of TAM in their use intention. This study extends the knowledge of consumers' payment-decision making and provides insights into how to promote contactless credit cards.
Most prior studies focused on the initial decision to adopt contactless or mobile payments, such as studies by as Kim et al. (2010) , Leong et al. (2013) and Wang (2008) . These studies focused on whether people are willing to accept or apply for this new payment instrument. However, post-adoption usage has seldom been examined and analysed (Zhou, 2013) . Little is known about factors relating to consumers' willingness to use contactless credit cards for payment. With the progress of information and communication technologies, consumers have more and more payment instrument options. Consumer decisions to choose payment options have become complex and diverse. The purpose of this study is to develop and empirically test a model that examines the antecedents of consumer intention to pay using contactless credit cards and to explore relationships among these antecedents. The analysis of this study focuses on understanding consumers' concerns regarding the use of contactless credit cards when they make transactions. The results will lead to further understanding of what motivates and inhibits consumer intention vis-à-vis the use contactless credit cards for payment. This study will be of value to practitioners to improve and increase consumers' use of contactless credit cards.
The remainder of the paper is organised as follows. Section 2 introduces the theoretical background and describes the hypotheses. Section 3 presents the research methodology and Section 4 highlights the empirical results. Finally, the results are discussed and conclusions are drawn.
Theoretical background

Technology acceptance model
There is a growing body of academic research that focuses on examining the factors affecting information technology acceptance and use intention among users. Among the different models of technology adoption that have been proposed, Davis' (1989) technology acceptance model (TAM) remains widely applied by information systems researchers (Leong et al., 2013; Lin et al., 2017; Wang et al., 2006) .
As depicted in Figure 1 , TAM consists of perceived usefulness, perceived ease of use (PEOU), attitude towards use, behavioural intention to use, and actual system use. TAM asserts the belief-attitude-intention-behaviour relationship, where user adoption behaviour is determined by the intention to use a particular system, which in turn is determined by user attitudes. Two beliefs -perceived usefulness and PEOU -are instrumental in this model in terms of determining user attitudes. This model has been validated as a powerful and parsimonious framework for explaining IT user adoption.
Although there are some extensions of TAM such as TAM2 (Venkatesh and Davis, 2000) and UTAUT (Venkatesh et al., 2003) , this study still choose TAM as the base model for three reasons. First, TAM is more parsimonious and easier to extend (Olschewski et al., 2013) . Second, paying with contactless credit cards is a voluntary behaviour. Social factors have no significant effect on this setting (Castaneda et al., 2009) . Third, TAM is the most widely used model in the literature on mobile service contexts (Liebana-Cabanillas et al., 2014a , 2014b .
Not all findings regarding the effects of attitudes in TAM have proved significant (Fu et al., 2006; Lederer et al., 2000) . Therefore, many studies removed the attitude factor to simplify the model, and instead directly investigated the effects of ease of use and usefulness on intention (Wu and Wang, 2005; Yi et al., 2006) . To maintain a parsimonious research model, the attitude factor was also excluded from this study.
Although TAM provides a good starting point for building the research model, the fundamental constructs in TAM do not fully reflect the technological and contextual factors that influence users' adoption of a specific technology (Moon and Kim, 2001) . Researchers in technology adoption need to account for these additional factors if they can effectively predict users' intention to adopt (Davis, 1989; Wang et al., 2006) . 
Factors affecting the consumer intention to use contactless credit cards for payment
Because contactless credit cards are in the early stage of diffusion, little is known about the factors that affect consumer intention to use them for payment. Since contactless credit cards are a type of media which facilitates transaction payments, we examine literature that relates to consumers' adoption of innovative transaction mediums as well as data on actual usage (Chen, 2008; Chiou and Shen, 2012; Collinson, 2015; Fung et al., 2015; Kim et al., 2010; Leong et al., 2013; Liebana-Cabanillas et al., 2014a , 2014b Osborne, 2016; Yang et al., 2012) . This literature provides a substantive foundation to identify the determinants of consumer intention to use contactless credit cards for payment. Table 1 summarises the main studies relating to consumers' adoption of innovative transaction mediums. Three particular insights were drawn. First, the TAM's fundamental constructs -perceived usefulness and PEOU -appear to be the most widely utilised as determinants of user adoption. Second, because TAM only has two core constructs, i.e., perceived usefulness and PEOU, the explanatory power may be not good in some situations. Therefore, TAM should be supplemented and extended with other constructs to be more comprehensive (Venkatesh and Davis, 2000) . Third, integrating with innovation diffusion theory (IDT) (Rogers, 1983) , and adding factors related to consumer characteristics and technology perceptions (Cha, 2011; Kamarulzman, 2007; Legris et al., 2003; Rigopoulou and Chaniotakis, 2017) are good strategies for the extension of the original TAM.
Therefore, this study is based on TAM and adds the IDT construct (i.e., compatibility), consumer-related characteristics (i.e., personal innovativeness, consumer involvement, perceived behavioural control), and technology-perception variables (i.e., trust, perceived risk) to investigate what determines consumer intention to pay using contactless credit cards. Kolodinsky et al. (2004) , who find that trialability and observability are not significant in predicting use of automatic bill payment and PC banking. This leads researchers to exclude these characteristics in their studies of users' adoption of innovation (e.g., Chen, 2008; Wu and Wang, 2005) . Researchers generally consider the advantage construct to be analogous to the perceived usefulness construct in TAM, while complexity is understood to be extremely similar to PEOU (Leong et al., 2013; Moore and Benbasat, 1991) . Drawing these perspectives together, we choose to focus on perceived usefulness (relative advantage), PEOU (complexity), and compatibility constructs as the main antecedents in the research model. Perceived usefulness is the degree to which a person believes that a particular innovation would enhance his or her performance (i.e., by reducing the time needed to accomplish a task or providing timely information). PEOU is the degree to which a person believes that using a particular innovation would be free of effort (Davis, 1989) . Compatibility is the degree to which the technology fits the potential adopter's previous experience, work practice, and needs (Fu et al., 2006) . High perceived usefulness, PEOU, and compatibility have been identified as facilitators for adopting innovative services (Leong et al., 2013; Lin et al., 2017; Rogers, 1983; Shih, 2011; Wu and Wang, 2005 
H3. Perceived compatibility has a positive effect on consumers' intention to use contactless credit cards for payment.
Previous studies find that PEOU has a significant effect on perceived usefulness (Kim et al., 2010; Rigopoulou and Chaniotakis, 2017; Wang et al., 2003) . A consumer is likely to consider contactless credit cards to be useful when they think that they are easy to use. That is, the easier it is for a consumer to use contactless credit cards for payment, the more likely the consumer will perceive the contactless credit cards useful. The following hypothesis is thus proposed:
H4. Perceived ease of use has a positive effect on the perceived usefulness of using contactless credit cards for payment.
Compatibility may affect consumers' perceptions of a technology's usefulness (Rigopoulou and Chaniotakis, 2017; Schierz et al., 2010; Wu and Wang, 2005) . Consumers have their own particular habits in which they engage in during transactions. It is unlikely, therefore, that a consumer will find an innovative payment method (e.g., contactless credit cards) as useful if it is incompatible with their payment habits. Consumers usually consider an innovation useful when its inclusion is consistent or compatible with their consumption practices. Accordingly, the following hypothesis is proposed:
H5. Perceived compatibility has a positive effect on the perceived usefulness of using contactless credit cards for payment.
Perceived behavioural control, integral to the Theory of Planned Behaviour (Ajzen, 1991) , has been used to explain individual adoption and consumer behaviours. Perceived behavioural control refers to users' perceptions of the capabilities, skills, and sense of control needed to successfully perform a particular behaviour (Lu et al., 2009) . The construct has a positive impact on PEOU and behavioural intention (Bhatti, 2007; Yi et al., 2006) .
Even though contactless credit cards are comparatively easy to use, they still require customers to have basic skills and knowledge. Compared with traditional payment instruments, such as cash and contacted credit cards, consumers are unfamiliar with contactless credit cards for payment due to their recent introduction. This suggests that perceived behavioural control has an important influence on adoption of contactless credit cards. Thus, the following hypotheses are proposed:
H6. Perceived behavioural control has a positive effect on perceived ease of use of using contactless credit cards for payment.
H7. Perceived behavioural control has a positive effect on consumer intention to use contactless credit cards for payment.
Trust and risk perceptions are important determinants of adoption in uncertain transaction contexts (Pavlou, 2003) . The innovative nature of contactless payment methods creates uncertainty in consumers' minds towards these kinds of transactions. This means trust and risk are important factors to consider in consumer adoption of contactless credit cards. Table 1 shows that the constructs of reliability, accuracy, safety, perceived security, privacy concerns, and perceived credibility frequently predict users' adoption of innovative transaction technologies. These constructs are integral to trust and risk. Trust is understood as the perceived credibility and benevolence of a target of trust (Doney and Cannon, 1997; Lin and Shih, 2008) . Perceived credibility includes honesty, reliability, and integrity (Pavlou, 2003) . Perceived risk is the consumer's subjective expectation of suffering a loss in pursuit of the desired outcome (Featherman and Pavlou, 2003) . Privacy and loss from transaction inaccuracy are also the elements of perceived risk (Tsai et al., 2010) . Therefore, we choose the only trust and perceived risk as constructs in the research model. The following hypotheses are proposed:
H8. Consumer trust has a positive effect on consumer intention to use contactless credit cards for payment.
H9. Perceived risk has a negative effect on consumer intention to use contactless credit cards for payment.
Consumers both consciously and unconsciously perceive risks when evaluating transactions (Featherman and Pavlou, 2003) . When a person trusts an object (e.g., a store, a channel, a brand or a payment method), feelings of confidence and security arise within that person towards the object (Rempel et al., 1985) . Trust, consequently, can reduce consumers' perceptions of risk (Chiou and Shen, 2012) .
As contactless credit cards are a new type of payment method, they may increase customers' sense of uncertainty and anxiety (i.e., perceived risk). Risk perceptions can negatively influence consumers' perceptions of usefulness (Featherman and Pavlou, 2003) . The more a person trusts the innovation, the less they will perceive risks associated with it. Perceived risk, in turn, negatively influences usefulness (van der Heijden et al., 2003) . Thus, the following hypotheses are proposed:
H10. Consumers' trust has a negative effect on perceived risk of using contactless credit cards for payment.
H11. Perceived risk has a negative effect on the perceived usefulness of using contactless credit cards for payment.
Personal innovativeness refers to the willingness of an individual to embrace change and try out new information technologies (Agarwal and Prasad, 1998) . Highly innovative individuals tend to take more risks and have more confidence in their capability to handle the uncertainty associated with new technology (Lu et al., 2005) . These individuals, therefore, will have greater intentions to adopt a new information technology. Some studies have also found that personal innovativeness has a direct effect on the adoption of wireless services (Lu et al., 2008) , advanced mobile services (López-Nicolás et al., 2008) , and mobile payment services (Yang et al., 2012) . Therefore, we include personal innovativeness in the research model. The following hypothesis is proposed:
H12. Personal innovativeness has a positive effect on consumer intention to use contactless credit cards for payment.
Involvement relates to the perceived relevance of an object based on an individual's needs, values, and interests (Zaichkowsky, 1985) . Consumers with high involvement always display extensive information search behaviours that furnish them with deep knowledge about a target object (Chaudhuri, 2000) and, in consequence, a high level of acceptance (Shim et al., 2001 ). Many researchers find that involvement is an important predictor of adoption of innovative transaction methods (Kamarulzman, 2007; Lian and Lin, 2008) . Therefore, we include consumer involvement in the research model. The following hypothesis is proposed:
H13. Consumers' involvement has a positive effect on their intention to use contactless credit cards for payment.
Research model and research methodology
Research model
Based on the foregoing discussion in Section 2, the research model was proposed as shown in Figure 2 . There are nine constructs in the research model, which includes compatibility, perceived behavioural control, trust, personal innovativeness, and consumer involvement as independent variables, perceived usefulness, PEOU, and perceived risk as mediating variables, and consumers' intention to use as the dependent variable. The signs show the hypothesised positive or negative associations among the constructs.
In order to deeply understand what influences consumer intention to use contactless credit cards for payment, the research model not only explores the direct antecedents of consumer intention, but it also analyses the inter-relationships among these antecedents. 
Construct measures
Measures of the principal constructs were drawn from existing instruments and modified to fit the context of contactless credit cards use. Items for the perceived usefulness (PI) and PEOU were adapted from previous applications of TAM (Chiou and Shen, 2012) . The items for measuring compatibility (CM) and personal innovativeness (PI) constructs were adapted from Agarwal and Prasad (1998) . Three items pertaining to perceived behavioural control (PBC) and two items related to consumer intention (IU) were taken from Taylor and Todd (1995) . Three items relating to the trust (TR) construct were adapted from Chiou (2004) and Liebana-Cabanillas et al. (2014a) . The scale of perceived risk (PR) was based on Wu and Wang (2005) . The measures for consumer involvement (CI) were captured using three items derived from Zaichkowsky (1985) . All items were measured using a five-point Likert-type scale with anchors from '(-2) strongly disagree' to "(2) strongly agree". Table 2 summarises the measurement items of all the constructs in this study.
Table 2
Measurement items used in this study
Construct Items
Perceived usefulness (PU) 
Data collection and sample characteristics
Data for this study were collected using a questionnaire survey in Taiwan. The subjects were individuals eligible to apply for a credit card. Due to the lack of a suitable sampling frame that would be representative of the population, the purposive accidental sampling technique was used. The researchers selected a sample from passengers and customers at train stations and department stores who were eligible to apply for a credit card or actually had credit card use experiences. These qualified passersby were introduced to the research purpose by researchers and invited to completely fill in the questionnaires. If they agreed to participate in the survey, every respondent was given an NT 50-dollar incentive. The questionnaire was composed of three parts. The first part is to describe the research purpose and introduce contactless credit cards. The second part contains 27 items that measure the nine constructs in the research model. The items are shown in Table 2 . The third part includes questions regarding participants' demographics, socio-economic status, and experiences using credit cards. A total of 250 questionnaires were received. Of these responses, 4 were considered incomplete and were discarded. This left 246 valid responses for analysis. The sample was almost equally split between male (48.8%) and female. Almost all of the respondents (99.2%) already had credit cards (average per subject was 2.71). Table 3 presents the respondents' profile.
Data analysis and results
The structural equation modelling (SEM) approach was used to analyse the data. This study followed the two-phased procedure suggested by Anderson and Gerbing (1988) . First, the measurement model was estimated to test the overall fit, reliability, and validity. Second, the hypotheses were tested using the structural model. The LISREL 8.51 software was used for this purpose.
Measurement model
Five common indices were used to assess the fitness between the data and the hypothesised measurement model. These indexes are the ratio of χ 2 to the degrees of freedom, goodness-of-fit (GFI), adjusted goodness-of-fit index (AGFI), parsimony goodness-of-fit (PGFI), and root mean square error of approximation (RMSEA). As shown in Table 4 , all the model fit indices exceeded their respective common acceptance levels suggested by Hair et al. (2010) and Hadjistavropoulos et al. (1999) , thus demonstrating that the measurement model exhibited a good fit with the data collected. The reliability and validity of the measurement model was carefully examined. The composite reliability shows the degree to which the measurement items depict a common construct. Table 5 shows that the composite reliabilities for all the constructs in the measurement model range from 0.87 to 0.95. These all exceeded the recommended value of 0.7 and this supports the reliability of the measurement model (Hair et al., 2010) . The convergent validity was evaluated by examining the factor loadings and the average variance extracted (AVE). The results in Table 5 show that the factor loadings of the measurement items in the model are greater than the recommended value of 0.7. All AVE values of constructs were above the recommended 0.5 levels. These recommended values are based on the suggestions of Hair et al. (2010) . These results support our claim of adequate convergent validity. For each construct, the AVE value is greater than the squared correlations with other constructs in the measurement model and this indicates good discriminant validity (Fornell and Larcker, 1981) . 
Structural model
The hypotheses were tested by examining the structural model. Figure 3 shows the standard path coefficients, their significance for the structural model, and the coefficients of the determinant (R 2 ) for each of the endogenous constructs. The standardised path coefficient indicates the strength of the relationships between the independent and dependent variables. The R 2 value represents the amount of a dependent variable's variance explained by the independent variables (Hair et al., 2010) . Table 6 summarises the results of the hypotheses testing.
Figure 3 Hypotheses testing results
Path significance: *p < 0.05. Dotted lines represent non-significant paths.
Table 6
Summary of hypotheses testing results The model explains 78% of the variation in consumer intention to use contactless credit cards for payment. However, only perceived compatibility and perceived risk are found to have significant influences on consumer intention to use contactless credit cards for payment (i.e., hypotheses 3 and 9 are supported). The results also show that PEOU and compatibility are significant predictors of perceived usefulness, while trust has a significant and negative effect on perceived risk (i.e., hypotheses 4, 5, 6, and 10 are supported).
Hypotheses
Discussion
The empirical findings show that compatibility and perceived risk are the only significant determinants of consumer intention to use contactless credit cards for payment. Compatibility has the strongest direct effect on the consumers' use intention. Compatibility reflects the level of consumer perceptions towards the reconcilability of an innovation with their existing practices, experiences, habits, and preferences. When consumers regard an innovative payment instrument (e.g., contactless credit card) as compatible with their habits and practices, it is likely that it will create a favourable impression in their minds. A positive impression may facilitate positive consumer intention to use the innovative instrument for payment. Therefore, perceived compatibility positively influences consumers' intention to use contactless credit cards for payment. This finding is important to practitioners. People that use credit cards for payment and have the habit of using wireless devices may be early adopters of contactless credit cards. Practitioners can use marketing strategies to attract these people to apply for and use contactless credit cards for payment. Perceived risk significantly inhibits consumers' intention to use contactless credit cards for payment. Despite the fact that contactless credit cards can improve security and reduce risk (Smart Payment Association, 2016; Wikipedia, 2016) , consumers still think that using contactless credit cards for payment may be risky, unsafe, and uncertain (Osborne, , 2016 . According to the work of Singh et al. (2004) , the potential security problems include:
• The hijacking of data by a party not involved in a credit card transaction: This can occur when information is capture during data transmission between a contactless card and a contactless card reader.
• Pick-pocketing of data: A fake device activates and reads the contactless card without the cardholder's awareness.
• A man in the middle attack: An exchange between a contactless card and an allowed card reader is unknowingly intercepted by a third and unauthorised device in the transaction process.
By overcoming security problems and increasing consumer awareness of the safety factors inherent in contactless credit cards, firms may be able to increase customers' intention to use them for payment.
Contrary to the assertion of TAM, perceived usefulness and PEOU were not found to have significant effects on consumer intention to use contactless credit cards for payment. The findings are similar to the works of van der Heijden et al. (2003) and Chiou and Shen (2012) . Since payment using a contactless credit card only saves about 12-14 s compared to traditional credit card transactions, consumers may perceive the overall time savings to be negligible (Wang, 2008) . Therefore, consumer perceptions of the relative advantage derived from using contactless credit cards are not powerful enough to enhance consumer intention to use them for payment. In terms of PEOU, Wu and Wang (2005) argue that when potential users have little or no direct experiences with the innovation, this factor is relevant. Consumers have many opportunities to use contactless IC cards in their everyday life (for example to unlock car doors or pay for mass transportation). Therefore, they do not regard the use of contactless credit cards for payment as particularly difficult. Hence, PEOU has no significant influence on consumer intention to use contactless credit cards for payment.
Interestingly, while trust does not significantly affect consumers' intention to use contactless credit cards for payment, it does significantly decrease consumers' perceived risk. Since consumers already trust the issuers of traditional credit cards, who also provide contactless cards, this may explain why the trust factor is not significant. In this case, consumers do not need to reevaluate their trust of issuers when they consider whether or not to use contactless credit cards for payments.
Personal innovativeness and consumer involvement do not significantly affect the consumer intention to use contactless credit cards for payment. Possibly, these two factors are important determinants of consumer acceptance toward hedonic goods, but they have no significant effects on consumer acceptance toward utilitarian goods (such as contactless credit cards). Therefore, consumers are mainly concerned with the transaction safety and effectiveness of using contactless credit cards. Future research is needed to explore how personal innovativeness and involvement relate to utilitarian and hedonic values in adoption.
Perceived behavioural control has no direct, significant effect on the consumer intention to use contactless credit cards for payment. The reason may be that perceived behavioural control is a hygiene factor (Herzberg, 1959) or a threshold variable (van der Heijden et al., 2003) . When consumers have low perceived behavioural control towards the use of contactless credit cards, the perceptions may negatively affect their use intention. That is, low perceived behaviour control may be an obstacle to customers' intention to use. However, perceived behavioural control may not contribute to customers' positive intentions to use this payment method.
As expected, PEOU and perceived compatibility significantly influence perceived usefulness, and perceived behavioural control has a significant and positive influence on customers' PEOU. These findings are consistent with the results reported in prior adoption studies (e.g., Fu et al., 2006; Wu and Wang, 2005; Yi et al., 2006) . This suggests that card issuers can focus efforts on enhancing facilitating mechanisms and reducing constraints to help consumers easily use contactless credit cards for payment. In addition, when consumers feel that it is difficult to use contactless credit cards for payment or that the use is inconsistent with their payment practices, then they will have a higher cognitive burden. Surprisingly, the data did not support any significant effects of perceived risk on consumers' perceptions of usefulness. One possible explanation is that most advantages from using contactless credit cards pertain to payment efficiency rather than effectiveness. For example, payment speed, payment performance, and transaction convenience are included in the measure. Therefore, the relationship between perceived usefulness and perceived risk is insignificant. Other studies have also found that perceived risk is not directly associated with perceived usefulness in the mobile commerce context (e.g., Chen, 2008; Wang, 2005 and Zhang et al., 2012) .
Implications
Implications for research
This study contributes to our understanding of consumer intention to pay by contactless credit cards, which has been relatively understudied in the past. The findings of this study provide some important research implications.
First, TAM may not hold well across all technologies and use situations. TAM is based on the assumption that a new technology is introduced to replace an old one (Mallat, 2007) . However, the payment method of contactless credit cards has not completely replaced but merely complements the existing payment instruments in some transaction situations. Therefore, the significant determinants of use intention may be different.
Second, the main purpose of using contactless credit cards is for payments which involve monetary transactions. The purpose of using contactless credit cards is different from that of using general information technologies. Therefore, the factors that determine use intention may be different. Because of the natures of payment and monetary transactions, risk and compatibility issues are always important concerns for consumers.
Finally, the research findings enhance our understanding of what determines consumers' intention to use contactless credit cards for payment. For the use of a payment instrument, consumers consider not only the technology-related issue (i.e., risk) but also the individual issue (i.e., compatibility). The technology and individual factors jointly determine the consumer intentions to use this payment instrument. The research findings add a deeper understanding to the literature of contactless (mobile) payment use.
Implications for practitioners
The findings of this study provide several important practical implications for the promotion of contactless credit cards. The compatibility and risk factors were found to have direct influences on consumer intention to pay by contactless credit cards. These findings will allow practitioners to efficiently and effectively develop strategies to better meet consumer concerns.
First, practitioners should improve consumer perceptions of compatibility associated with using contactless credit cards. Since contactless credit cards are a new type of payment instrument, consumers may be unfamiliar and feel strange. Therefore, perceived compatibility is the important factor affecting intention to use contactless credit cards for payment. Practitioners should design and develop transaction situations, payment styles and ways of using contactless credit cards that fit well with consumer preferences and habits.
Second, practitioners need to develop effective strategies to assist consumers to reduce the level of perceived risk of using contactless credit cards. As contactless credit cards are an innovative type of payment instrument, they may increase customers' sense of uncertainty and anxiety. Thus, transaction security certificates, robust protection mechanisms, assurance procedures, and secure commitment may enhance consumers' confidence in using contactless credit cards. This study also finds that trust can lower perceived risk. Thus, strategies for enhancing consumer trust can also reduce consumerperceived risk. Practitioners need to improve consumer trust in the issuers of contactless credit cards.
Conclusion
Firms have invested significant resources to develop contactless payment instruments. It is important, therefore, to understand consumers' reactions to and willingness to engage with this innovative payment method. This study developed and tested a model to analyse and understand consumer intention to use contactless credit cards as the payment instrument. The model was evaluated using survey data from 246 potential users that were eligible for credit card applications and showed a good explanatory power (R 2 = 0.78) for consumer intention to use contactless credit cards for payment. The results not only offer new insights for payment method adoption but also help practitioners understand why consumers accept or resist using contactless credit cards for payment. The major contributions of this work are summarised as follows:
• Compatibility and perceived risk are the main determinants that affect consumer intention to pay by contactless credit cards. Trust in the issuers of contactless credit cards can reduce consumers' perceived risk.
• The two main constructs in TAM (i.e., perceived usefulness and PEOU) do not have any significant direct effects on consumer intention to pay using contactless credit cards. The applicability of TAM is not always supported in all technology acceptance contexts.
• This study also supports prior research findings in that we find perceived behavioural control has a positive effect on PEOU, and PEOU and compatibility influence perceived usefulness.
• This study finds that some variables have no significant direct effects on customer intention to pay using contactless credit cards. These variables include personal innovativeness, consumer involvement, and perceived behavioural control.
This study is bound to a number of limitations and a number of these represent opportunities for future research. First, the findings draw on data sampled from consumers in Taiwan. Further research could draw useful samples from other settings to validate and extend our findings.
Second, this study employed a snapshot research approach. The implications and conclusions drawn from this study were based on the cross-sectional data. Therefore, future research can adopt a longitudinal research design that can enhance our understanding of the formation of contactless credit cards usage over time.
Third, the development of payment by contactless credit cards is in the early stage of diffusion. The availability of access to contactless payment systems is not very widespread at present. Insufficient convenience and unpopularity may lower consumer intention to use these cards. This study could be replicated when contactless payment is more mature.
Fourth, there are two main types of contactless credit cards. One is the extension of traditional electronic magnetic cards and the other is NFC-enabled mobile phones. Consumers may have different concerns when they pay by different types of contactless credit cards. Future studies could analyse whether different types of contactless credit cards are associated with different determinants of user intention.
Finally, the sample in this study also incorporates the respondents that have no actual usage experiences with contactless credit cards. This is not a serious limitation since the objective of this study is to explore what factors affect consumers' future intention to pay using contactless credit cards. Therefore, the sample in this study can include the consumers that have no use experiences about contactless credit cards. Many adoption intention studies also draw on samples that include potential users with no real experiences with a particular technology. In addition, we took considerable care to ensure the questionnaire made clear what contactless credit cards are.
